. -Not Cetto (1980 pl. 603),
Pilat & U� (1961 figs. 62, 63) , Michael et al. (1979 Michael et al. ( fig. 204, 1987 ), Korhonen (1986 p. 144) , Riva (1988 pl. 
68).
Pileus 3-12 cm wide, subumbonate to plano convex; margin inrolled when young, outrolling with age. Surface weakly viscid when wet, somewhat shining when dry, smooth and blackish brown to fuscous in the centre, with appressed, large, dark brown scales towards the margin, at the margin often chapped, exposing the pale pileal trama, under the lens radially striate, not costate. Context thick in the centre, thin towards the margin, whitish, and fairly compact. Odour strong, just like that of Inocybe corydalina or Pholiota heteroclita. Taste sweetish-bit terish to bitter.
Lamellae close, broad, straight, sinuate, whitish, somewhat anastomosing, with some lamellulae.
Stipe 4-10 cm long, 1-2.5 cm wide, with an as cending persistent annulus 7-25 mm down from the lamellae. Surface below the ring concolorous with the pileus, with fairly wide, more or less transverse, blackish brown zones on a lighter background, above the ring whitish. Outer side of the ring base of the colour of the stipe below, the inner side and the edge white. Context whitish, compact, solid.
Spores 5.7-7.3 x 4.3-5.4 (-5.9 ) µm (431 spores of 34 specimens), length/width ratio 1.20-1.40, broadly ellipsoid, hyaline, smooth, apiculus distinct. Some sclerospores present, with thickened, hyaline to somewhat dextrinoid wall. Sclerospores somewhat smaller and relatively wider than the normal spores. Spore contents hyaline, appearing very indistinctly coagulated to guttulose in Melzer's reagent.
Basidia clavate, 27-42 x 5.5-7.5 µm (149 basidia of 28 specimens), 4-spored, with fairly large sterig mata. Sclerobasidia sparse, with thick, most often hyaline, rarely dextrinoid wall. No differentiated cys tidia, but some clavate free ends of hyphae present at the gill edge.
Pileal surface formed by more or less flat hyphae 7-16 µm wide, dark brown to fuscous in Melzer's reagent. The uppermost hyphae somewhat lighter in colour, flatter and thinner-walled than the lower ones. Pigment evenly distributed, no incrustations present. Stipe surface below the ring like that of the pileus. Above the ring tufts of torulose and forked entangled hyphae and large, clavate hyphal ends with hyaline but distinct wall.
Distribution and ecology
Tricholoma caligatwn seems to be a meridional spe cies occurring most commonly around the western part of the Mediterranean, especially in South France, the eastern and southeastern parts of Spain and adjacent NW Africa (Maire 1915 , Maire & Werner 1937 on & Bertault 1975 , Bon 1976 , 1984 , Moreno 1986 ). With one exception, all the rather few specimens of the present group collected from France and Spain and seen by me belong to T. caligatum s.str., and thus the literature records of T. caligatum from that region are best referred to that species.
According to Bon (1976 Bon ( , 1984 , in France T. cali gatum grows in acid Pinus forests, but also with Abies, Picea and Quercus suber or other evergreen
Quercus species in macchia. According to the speci men labels, the most important tree species is Pinus halepensis, the other species mentioned being P. pi nea and Quercus ilex. Bon (1976) (1988) mentioned the species in 1874, but he evidently did not know it from personal field experience and his description is not exact. He reported that the odour was raphanoid rather than sweetish and placed the species near Agaricus robustus Alb. & Schwein. (Albertini & Schweinitz 1805) . Thereafter some au thors, e.g. Neuhoff (1960) , erroneously applied the epithet robustus to the T. caligatum group. The wide variation in odour described by Smith (1979) Bresadola (1927) .
In North America the T. caligatum group seem� to be very complicated (Smith 1979) . Several species and varieties have been described. According to the descriptions and the type material, all of them seem to be different from the European taxa studied here. Pileus 6-20(-30) cm wide, convex to planocon vex, subumbonate, with margin inrolled when young, outrolling with age, bent slightly downwards even in the oldest basidiocarps. Surface weakly vis cid when wet, somewhat shining when dry, radially fibrillose, often with large appressed scales, at the margin often chapped, exposing the pale pileal trama, not costate. The centre brown to light brown (without red-brown tints), towards the margin lighter. Context thick in the centre, somewhat thinner towards the margin, white, compact. Odour strong, sweetish, like that of Jnocybe corydalina or Pho/iota heteroclita. Taste very mild, pleasant.
Lamellae close, broad, straight, emarginate, white, hardly anastomosing, with several lamellulae.
Stipe 5-20(-25) cm long, 1.5-2.5 cm wide, of even thickness or slightly tapering or enlarging downwards, most often curved and deeply radicat ing, the hypogeal part sub-bulbous to slightly taper ing, not root-like. A patent or slightly hanging, per sistent annulus on the upper part of the stipe, 5-15(-30) mm downwards from the lamellae. The stipe below the ring weakly viscid, concolorous with the pileus, with fairly broad, obscure, more or less trans verse brown zones on the lighter background, above the ring pure white, somewhat pruinose. Context sol id, very compact, white. Spores 6.6-8.4(-9.1) x 5.0-6.3 µm (742 spores of 60 specimens), length/width ratio 1.20-1.40, broadly ellipsoid, hyaline, smooth, apiculus distinct, about 1 x 1 µm. Some sclerospores nearly always present, with somewhat thickened and most often dextrinoid wall, indextrinoid sclerospores rarer. Sclerospores somewhat smaller and relatively wider than the hyaline spores. Spore contents hyaline, ap pearing very indistinctly coagulated to guttulose in Melzer's reagent, in sclerospores with more distinct large guttula.
Basidia clavate, 35-50 x 6.5-9 µm (185 basidia of 51 specimens), 4-spored, with large-sterigmata. Pileal surface formed by a layer of flat and very thin-walled, 7-25-µm-wide hyaline hyphae and light brownish, somewhat narrower hyphae below. The light brownish, structurally very indistinct surface view differs clearly from the well-defined dark net work of the pileal surface of T. caligatwn. Under the microscope, the colour difference between T. nau seosum and T. caligatum is clear even in basidiocarps looking almost identical in colour to the naked eye. Pigment evenly distributed, no incrustations present. Stipe surface below the ring like that of the pileus.
Above the ring a loose layer of torulose, entangled, thin-walled, narrow hyphae and dense sphaero-pe dunculate hyphal ends, yellowish in Melzer's re agent, much denser and smaller than those of T. cali gatwn or T. dulciolens.
Tricholoma nauseoswn occurs in dry Pinus sylvestris forests in the whole of Fennoscandia. It is not un common in Finnish and Swedish Lapland in northern boreal, fairly open, dry pine forests rich in lichens (but commonly heavily grazed by reindeer), on a very thin humus layer above glaciofluvial sand or glacial The northern tendency is not seen clearly on the map of the distribution (Fig. 4) , owing to the weaker collecting activity in the north. This large and con spicuous fungus is of interest to the public and a large proportion of the herbarium collections in the Fennoscandian museums have been made by ordi nary mushroom gatherers rather than mycologists. (1975) , "T. caliga twn" is rather common in forests of C. atlantica in Moyen Atlas in Morocco. The tree species and the size of the fruit bodies (reportedly up to 20 cm wide) supports the inclusion of these records in T. nauseo sum. In Japan the species occurs mainly in forests of Pinus densiflpra (Zeller & Togashi 1934 , Tominaga 1978 .
In the boreal zone Trichaloma nauseaswn pro duces fruit bodies fairly early in the mushroom sea son (Fig. 5) , most actively in late August and early September, about one month earlier than the fruiting peak of most other Trichalama species in dry pine forests in Fennoscandia. In most years such habitats are too dry at that time, and then the basidiocarp pro duction is very poor. The capacity of the species to postpone its fruiting when the weather is unsuitable is evidently limited. Thus its fruiting is very occa sional and interruptions of several years are usual. In the north the basidiocarp production seems to be somewhat less irregular than farther south in Fennoscandia.
In Central Europe also, the species produces fruit bodies early in the year, some specimens being gath ered as early as July. The North African specimens were collected from June to December. In Japan the main fruiting period is October-November, but the species may also produce basidiocarps in May and June (cf. Pilat & Usak 1961). In areas south of Fennoscandia the night moisture may allow earlier fruiting; in the north the nights in June and early July are too short to give enough moisture.
T. caligatum T. nauseosum T. dulciolens Ito & Imai (1925) , the clearest difference between A. matsutake and A. caligata is that between the enlarged stipe base of the former and the tapering stipe of the latter. In fact, the stipe base of T. nau seosum may taper downwards, but more often it is of even thickness or somewhat enlarged. In this case the characters seem to lack taxonomic value.
In North America T. ponderosum (Peck) Singer is probably the closest ally of T. nauseosum.
In Japan T. nauseosum (s.n. T. matsutake) is tra ditionally a highly esteemed edible fungus (cf. Tomi naga 1978). In South Europe also, the species, to gether with T. caligatum, is recognized as edible and has commercial value. In Fennoscandia its foo d value has not been understood, possibly owing to its north ern distribution and rarity in southern Fennoscandia, where most mushroom pickers live. However, in suitable conditions it may be locally very productive and thus valuable.
Specimens examined
Finland. Pileus 5-10 cm wide, subumbonate to convex, with margin inrolled when young, outrolling with age. Surface weakly viscid when wet, somewhat shining when dry, brown to light brownish in the centre, fairly light-coloured towards the margin, with numerous small, very thin, agglutinated scales formed by an entangled network of dark brown fibrils, not costate. The whole surface with a weak pinkish to flesh-coloured tint. Sometimes the scales absent or nearly so, then the pileus light brownish flesh-coloured and under the lens very finely radially striate. The whitish trama visible between the scales, but the surface at the margin not radially chapped as in T. nauseosum. Context fairly thin and loose, whit ish. Odour strong, like that of T. nauseosum, Ino cybe corydalina or Pho/iota heteroclita. Taste sweet ish-bitterish.
Lamellae fairly close, straight, sinuate, whitish, somewhat anastomosing, with some lamellulae.
Stipe 6-15 cm long, longer than the width of the pileus, 1-1.5 cm wide, of even thickness, most often straight. A persistent but fairly inconspicuous annu lus on the upper part of the stipe, 12-30 mm from the lamellae, relatively lower down than in T. nauseo sum. The stipe below the ring concolorous with the pileus, with dark brown, thin appressed scales (not zones) on the lighter background; above the ring whitish (not pure white). Context solid, fairly loose, whitish.
Spores 4.8--0.1 x 4.1-5.0 µm (205 spores of 14 specimens), length/breadth ratio 1.14---1.30, subglo bose to broadly ellipsoid, hyaline, smooth with dis tinct apiculus. Some dextrinoid sclerospores present, indextrinoid ones sparse. Spore contents hyaline ap pearing very indistinctly coagulated to guttulose in Melzer's reagent.
Basidia clavate, 27-35 x 6-7 µm (35 basidia of 8 specimens), 4-spored. Sclerobasidia sparse, with somewhat thickened dextrinoid wall, hyaline-walled sclerobasidia rarer. No differentiated cystidia.
Pileal surface formed by a layer of 7-15-µm-wide, somewhat flat thin-walled, hyaline � hyphae and somewhat narrower brown hyphae below. The struc ture resembles that of T. caligatum, but is not so dark, the cell wall is thinner and some hyaline hyphae exist above the darker ones. The pigment is evenly distributed; no incrustations occur. Stipe surface be low the ring like that of the pileus, above the ring parallel, tubular, white hyphae with loose scale-like fascicles of torulose entangled hyphae and fairly large, more or less patent, clavate end-cells, distinct in Melzer's reagent.
Distribution and ecology
Tricholoma dulciolens occurs in Fennoscandia in dryish upland-type forests of Picea abies or mixed forests of P. abies and Pinus sylvestris, rarely in pure P. sylvestris forests. The moss cover in such forests is continuous and often thick. The species seems to occur sparsely in its habitats. It is rare, but is probably distributed throughout the whole of Fennoscandia in the range of Picea abies.
The species is probably not exacting as regards the acidity or nutrient content of the habitat. Although most of the Fennoscandian specimens are from more or less rich areas, it seems that they have been grow ing in less fertile places.
Outside Fennoscandia T. dulciolens is known to occur in Czechoslovakia and Switzerland. The T. caligatum group as a whole is reported to be rare in Czechoslovakia. Of the 15 Czechoslovakian speci mens of the group in PRM seen by me, four were T. dulciolens, 10 T. nauseosum and one too young. All the four T. dulciolens specimens were from the same district, but from different places. Favre's (1960) "T. caligatum" records from spruce forests in Pare Na tional Suisse, in Graubtinden, Switzerland, are possibly best referred to T. dulciolens.
The material of T. dulciolens is scanty, but this species also seems to produce basidiocarps early in the mushroom season and the fruiting period is short (Fig. 5) . All but one of the specimens have been gathered in late August or early September.
Discussion
In Europe Tricholoma dulciolens can be easily recog nized by its habitat, size, colour and small, relatively wide spores. It greatly resembles the American taxon Armillaria caligata var. occidentalis A. H. Smith (1979) Among the many taxa of the group in North America, that variety is the only one occurring in spruce or spruce-fir forests; the others occur in pine, hemlock or broad-leaved forests. However, in comparison with T. dulciolens, var. occidentalis seems to have a markedly darker colour, more roughly fibrillose cap surface and relatively narrower and slightly larger spores (5.4-6.3 x 4.5-4.8 µm measured from the type, 5-6.5 x 4-5 µm according to Smith). There fore, I have thought it best to describe the European material as a new species. Its relationship to var. oc cidentalis needs further research with more material. (1988) . . : ··.· · · · · ···< .. 
